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A study of mite and springtail communities in relation to some edaphic factors (soil organic matter, 
moisture content, amount of litter) was carried out in a cleared and burnt area in a tropical rain forest 
during the early stages (0-5 years), and after 16 years of recovery. The relationships between animal 
communities, sites and stages of regrowth were studied with the aid of Spearman correlation analysis. 
Mann-Whitney heterogeneity test and correspondence analysis. The correlations between the mesofauna 
and the moisture content differed in some groups mainly according to the hydric profile (inversed in 
recently burnt soils). The correspondence analysis revealed the relationships in space and time between 
the sites and their characteristics during the soil restoration. 


1. Introduction 


There are a lot of data on clear-cutting and/or burning in 
tropical forests. but mainly concerning nutrients losses 
(Jordan 1987). Some results have been published on the 
effects on pedofaunal communities during the first stages 
in a vegetation succession (e.g. diversity index: Takeda 
1981, Betsch & Cancela da Fonseca 1984, Betsch et al. 
1990) or by analysis of regrowths at three or four different 
stages (Silva del Pozo & Blandin 1991). Our purpose was 
to study in detail the evolution of the major components of 
the soil mesofauna in relation to some important ecological 
factors after a strong disturbance. 


2. Experimental plots 


An experimental parcel (ARBOCEL) in a subequatorial 
rainforest in French Guyana (5?30'N, 53°W, altitude about 
50 m, mean temperature 28°C, rainfall 3500 mm/year. 
litter fall 8 t d.m. /year) was clear-cut and partly burnt in 
the dry season of 1976. The study includes a control plot 
(50 m inside the evergreen forest) and 5 plots of natural 
regeneration (50 m inside the parcel) along a transect. The 
soil was ferralitic (pH about 4.5) with a thin layer of 
humus and a superficial natural drainage (Humbel 1978). 


The plots studied were an unburnt plot (NB) which soon 
became similar to the control forest (CT), and 4 plots (B1 
to B4) along a very short transect (5 m) through a strongly 
burnt place. After burning, the soil contained the mineral 
layer only: the 4 plots received their first litter from the 
peripheric NB regrowth during dry season 1979 (B1, B4), 
1980 (B3) and 1987-88 (B2). In 1992, the burnt plots were 
effectively restored (Table 1). All burnt soils showed an 
inverse hydric profile during the first 2-3 years (surface 
layer dryer than deeper ones). Progressively they reattained 
the moisture profile typical to control forest (Fig. 1). 


Table 1. Litter (Collembola) and vegetation characteristics 
in the rainy season of 1992 in unburnt (NB) and strongly 
burnt (B1 to B4) sites (n.d. = not determined). H = diversity 
index. 


Bi B2 B3 B4 NB 


H Collembola 2.11 1.90 2.12 2.05 2.14 
Litter (9/800 cm?) 113 129 197 153 244 
Vegetation height (cm) 
mean 75 25 35 65 nd. 
max 100 45 50 150 1500 


ACTA ZOOL. FENNICA Vol. 196 * Betsch & Cancela da Fonseca: Changes in edaphic ... 


1980 & 1981 Ne iy 
) Bl- B4 sites NB SITE 
qst Litter failin dry season 


1980 1979 


| 
it | | "A | 


4 


hy 
| 


143 


ef 1992 


Bl - B4 siTES- (> NB SITE 
Z X 


b Vi 


1 2 


SS 


te Mapes 


RANKED MOISTURE PROFILE 
D so% o so 8 5p 0 so — 300 0 SQ — 100*& 
Mr : : ie 
T | F pum 
E | 7 j 
sl i | | | J 7 
74] } | j 4 ] 
ER ] E | 2 4 E A j 5 Fig. 1. Schematic presentation of 


RANKED ORGANIC MATTER PROFILE 
9 10% 0 10 0 10 


moisture and organic matter pro- 
files ranked from inverse, unde- 


ü 19 200 10 20 
et } =a 
\ 7 fo roots roots 
| a 


FA | j | 
| | | | 
Fs oy Eodem 5a i $ d 
3. Methods 


Sampling was carried out in the rainy seasons of 1977 (1 

year after clear-cutting). 1978 (2 years). 1980 (4 years). 

1981 (5 years) and 1992 (16 years). 3 litter samples with a 

surface area of 800 cm", and 3 soil cores with a surface of 

60 cnr, subdivided into 4 layers (H1 0-1, H2 1-3.5, H3 

3.5-6. H4 6-8.5 cm) were taken once per year. Micro- 

arthropods were extracted using the Tullgren (dry funnel) 

method. The analyses were made at two hierarchical taxo- 
nomic levels: 

1) Collembola divided in 5 groups: Neelidae (NEE). 
Symphypleona s.str. (SY1), Poduromorpha (POD), 
Entomobryidae (ENT) and Isotomidae (ISO): and 

2) Microarthropods divided in two groups of Collembola, 
Symphypleona s.l. (SY2) and Arthropleona (ART). 
and two groups of mites, Oribatida (ORI) and other 
Acarida (ACI). 

Spearman rank correlation analyses were made between 
faunal groups and ranked organic matter profile, and be- 
tween faunal groups and moisture (mean value in 0 to 8.5 
cm, ratio H1/H4, and ranked profile). The faunal groups in 
litter were correlated with the soil factors because of the 
interdependance of litter and soil. In 1980 and 1981 the 
fauna of the unburnt and burnt sites were compared using 
the Mann-Whitney U-test. To characterize each site by all 
faunal groups, correspondence analysis was used. The con- 
tribution of each group in explaining each factor was cal- 
culated to indicate the relative importance of the groups. 


veloped (1; recently burnt plots 
without litter layer) to fully devel- 
oped (5/6) in unburnt (NB) and 
strongly burnt (B1 to B4) sites 
(ARBOCEL parcel). These ranks 
are used in the correlation analy- 
ses. 


T 


4. Results 


In the first stages of soil recovery (Table 2). the unburnt 
control site NB (litter fall before 1979) differed from the 
adjacent burnt site B4 (first litter 1979) only in the compo- 
sition of the Collembola community in 1981. Moreover. a 
burnt plot covered by litter (B1) differed from a burnt plot 
without litter (B3) in 1980 in the composition of both 
microarthropods and Collembola communities. But, when 
a burnt plot (Bl, B3, B4) is covered by litter, even at 
different times, these community compositions did not 
differ from each others. 

In the litter the majority of the groups showed nega- 
tive correlations with moisture and organic matter of the 
soil during the first stages of soil recovery. In Collembola 
most of the correlations changed to positive after full soil 
recovery, while in mites the negative correlations gener- 


Table 2. Mann-Whitney U-test between the litter faunas of 
Collembola (5 groups) and microarthropods (4 groups) of 
unburnt (NB) and strongly burnt (B1 to B4) sites (* and ** = 
significant at P « 0.05 and P «0.01). 


Collembola Microarthr. 
B1 vs B3 / 1980 ge p7 
B1 vs B3 / 1981 6ns 5ns 
B4 vs NB / 1980 9.5ns 5ns 
B4 vs NB / 1981 4* 5ns 
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Fig. 2. Correspondence 
analysis applied to faunal 
groups (Collembola: NEE 
= Neelidae, SY1 = Sym- 
phypleona s. str., POD = 
Poduromorpha, ENT 
Entomobryidae, ISO = 
Isotomidae; microarthro- 
pods: SY2 = Symphy- 
pleona s. |., ART = Arthro- 
pleona, OR! = Oribatida, 
AC1 = other Acarida) per 
site and per year in litter 
(1980-1992) and soil 
(1978-1992). (NB 
unburnt, B1-B4 = burnt 
sites). 
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ally increased. In the soil, the general tendency was loss of 


positive correlations with edaphic factors, except in 
Neelidae which maintained positive correlation during the 


whole period (Table 3). 


The water content (Fig. 1) at the beginning of the 


study period was medium in the unburnt plot (profile 3) 
but low and inversed in the others (profile 1). The stable 


profile of NB (1977-1981) was the main characteristic 


Table 3. Sign of Spearman rank correlation applied to Collembola and microarthropod communities in litter (L) and soil (S) 
versus edaphic factors in the unburnt (NB) and strongly burnt (B1 to B4) sites. * and ** = significant at P < 0.05 and P < 0.01. 


1980-1981 1978-1992 
Water content Moisture Organic Water content Moisture Organic 
mean H1/H4 profile matter mean H1/H4 profile matter 
L S L S L $ LS L S L S L S LS 
Collembola 
Neelidae - +7 = + - + - + +O PY + + +o 
Symphypleona s. str. "+ - = - - - + + + = " = + + 
Poduromorpha + + - - + =- - + - - - —— = = - = 
Entomobryidae — + *o47 0 €. 4 — 0 + + t+ +F + + + 
Isotomidae + + — + - + + + + - - = w = d ou 
Microarthropods 
Symphypleona s. |. — 4" = + - d - +” 4 47 04 + + ot 
Arthropleona + + + + + + + + + - 4 -= x + - 
Oribatida + 0 0 4 + + + -— + = = = ms 
Acarida (others) - + - - - + - + 7 = LE oe ll 
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Table 4. Evolution of the ranked moisture and organic mat- 
ter profiles in the soil (0-8.5 cm), in the control forest (CT), 
unburnt (NB) and strongly burnt (B1 to B4) sites (see also 
Fig. 1). 


1977 1978 1980 1981 1992 
Moisture 
CT 5 5 5 5 5 
NB 3 3 3 3 5 
B1 1 1 2 2/3 4 
B2 1 1 1/2 2/3 E 
B3 1 1 1 3 5 
B4 1 1 1 4 5 
Organic matter 
CT 6 6 6 6 6 
NB 5 5 5 5/6 6 
B1 1 2 2 2/3 6 
B2 1 2 2 4 5/6 
B3 1 2 2 4 6 
B4 1 2 3 5/6 6 


which differentiated this site from the others. The moisture 
increased slowly in B1 and B2 from 1980 onwards. and 
more quickly in B3 and B4 starting from 1981. The burnt 
plots except B1 attained a fully developed profile (5) in 
1992 (Table 4). The organic matter profiles (Fig. 1) were 
inversed in 1977 in all the burnt plots. In 1992, a fully 
developed profile (6) was attained in all sites except B2, 
which still showed an inverse profile in 1981. 4 years after 
burning (Table 4). 

In the litter the most characteristic groups among 
Collembola were Entomobryidae in sites B3, B4 and B1 in 
1981, Neelidae in NB in 1981 and Symphypleona s.str. in 
B2 in 1992. The duration of the soil recovery was the 
factor controlling the Collembola community during the 
pioneer stage (1981), but only the second one in the young 
secondary forest (1992). Each one of the major groups of 
microarthropods was the most important but at different 
times for each plot. The different ecological reactions of 
springtails and mite: nst moisture and organic matter 
(Table 3) were more important factors (Ax1) than the 
duration of the soil recovery (Ax2) (Fig. 2). In the soil the 
most representative Collembola groups were Poduridae in 


B2 and B3 and Isotomidae in B1 in 1980, and Neelidae 
and Entomobryidae in B4, NB and B1 in 1992. As in the 
litter, the importance of each microarthropod group dif- 
fered in time and space. The most important factors were 
the coverage of soil by litter (Ax 1) and the duration of the 
soil recovery (Ax2) (Fig. 2). 


5. Conclusion 


The process of soil recovery after burning includes changes 
in several correlations between soil moisture, organic mat- 
ter and the different microarthropod groups. These faunal 
groups, though being present at the same time in the differ- 
ent sites, are not necessarily characteristic of them at the 
same period. After a recovery period of 16 years, the 
different faunal groups were more or less equally repre- 
sented in the litter of the different sites, while in the soil 
this was not the case (perhaps due to a delay, in 1992, of 
the beginning of the rainy season). 
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